INTRODUCTION
To reduce radiation exposures, x-ray workers are usually required to wear radiation protective equipment (RPE), most commonly protective lead aprons and collars ( Fig. 1 ). A typical lead apron or collar consists of lead-impregnated vinyl or rubber sheets finished with an outer layer of nylon fabric.
Besides being subjected to normal wear and tear, RPE is sometimes inadvertently damaged when not properly handled or stored. Lead aprons sometimes are folded or dropped on the floor in such a way as to cause sharp bends in the vinyl that deteriorate the lead-impregnated vinyl (Fig. 2) .
This deterioration appears as cracks or holes in the shielding. Periodic RPE inspections are necessary since the health and safety of x-ray workers, as well as that of the patients, may depend on the integrity of this equipment. 
APPLICABLE STANDARDS

DEVELOPING A POLICY
When developing a policy on RPE inventory and inspections, healthcare organizations should address a number of areas, including the following: 0 Determine who is responsible for inventorying and inspecting equipment; 0 Develop procedures to conduct inventories and inspections; 0 Determine inspection frequencies; and 0 Determine rejection criteria.
Ideally, each x-ray area should be supplied with sufficient RPE for patients and staff to meet policy requirements. The supplied equipment should be appropriate to the stated use and in appropriate sizes to fit all members of the staff.
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DETERMINING
RESPONSIBILITIES
Large institutions may designate a team, consisting of members of their Radiation Safety Office and Radiology Department, to share the responsibility of periodically inspecting RPE. Similarly, departments using x-ray equipment may designate contact persons responsible for coordinating (with the RPE inspection team) inspections within their areas and ensuring that new equipment is inventoried and inspected before use. X-ray workers should be instructed to routinely inspect their RPE for defects ( Fig.  3) and notify their department representatives if there is any indication that the effectiveness of such equipment may be compromised.
In turn, these department representatives should contact the RPE inspection team to ensure that such equipment is promptly evaluated. Usually the Radiation Safety Office retains all RPE inventory and evaluation records.
PROCEDURES
RPE should be physically inspected regularly for defects and to ensure it is properly used and stored (Fig. 4) .
Each piece of RPE should be individually marked with a unique identification number as well as the date when it is due for inspection (Fig. 5) .
Healthcare organizations use different criteria to comply with the RPE inspection standards established by JCAHO. Some institutions examine their RPE for radiation penetration (radiographically or fluoroscopically). Other institutions, citing ergonomics concerns as well unwarranted exposure to radiation (occupational doses received by the individuals examining RPE), elect to perform initial physical inspections to identify potential defects and examine for radiation penetration only equipment suspected to be defective.
The following is a typical procedure utilized to inspect RPE:
Sample procedure
1. RPE must be individually marked with a unique identification number as well as the date of the most recent inspection and the due date for the next inspection; Figure 2 . Folded RPE may be damaged in Figure 3 . Routine RPE inspections help such a way as to cause sharp bends in identify damage (e.g., tears, perforations, Figure 4 . When not in use, lead aprons the vinyl that deteriorate the leadthinning, etc.) that compromise the effecmust be hung by both shoulders on a impregnated vinyl.
tiveness of this equipment. rack. 2. All RPE must be physically examined for defects such as tears, perforations and thinning creases annually or upon request from staff; 3. All equipment, except glasses and movable barriers, that does not pass physical inspection must be temporarily removed from use and examined for radiation penetration; 4. Defective equipment must be immediately removed from use and repaired if possible. Such equipment must not return to service until it has been determined to be safe by a qualified individual (e.g., a health physicist or medical physicist); and 5 . Any defective RPE that cannot be repaired should be properly disposed.
REJECTION CRITERIA
Until recently, there was little information available to determine when RPE should be rejected and removed from use. As a consequence, many facilities had established arbitrary rejection criteria. Lambert and McKeon (Lambert and McKeon 2001) established rejection criteria by calculating increases in doses to the whole body for varying sizes of holes, including special consideration of the effects on effective dose equivalent when the hole is over the testes and thyroid. These authors recommended that lead aprons be replaced if a defect is greater than 15 mm2 unless the defect is clearly not over a critical organ. Lead aprons with defects along the seam, in overlapped areas, or on the back of the lead apron would be subject to the less conservative 670 mm2 rejection criteria. Thyroid shields with defects greater than 11 mm2 should be replaced.
RPE CARE
As mentioned at the beginning of this paper, RPE is sometimes inadvertently damaged when not properly handled or stored. Instructing RPE users on how to properly take care of this equipment can help in ensuring that RPE provides optimal protection and reducing the number of deThe following are special considerations to be followed for each type of RPE when performing radiation penetration exams (Table 1): achieving this goal:
fective equipment that has to be repaired or discarded. The following simple care and inspection guidelines may be used to help in 
CONCLUSION
In order to comply with the requirements established by healthcare organization accrediting agencies and ensure personnel occupational exposures to radiation are kept as low as reasonably possible, safety staff as well as x-ray workers must periodically evaluate RPE for damage.
This paper provides basic information to assist healthcare organization safety personnel in establishing a radiation protective equipment inspection program at their facilities.
